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DETAILED ACTION 

Claim Objections 

1. Claims 7-12, and 16-18 are objected to under 37 CFR 1.75(c) as being in 
improper form because a multiple dependent claim cannot depend from any other 
multiple dependent claim. See MPEP § 608.01 (n). Accordingly, the claims have not 
been further treated on the merits. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sai (US 5765948) in view of Wada (US 5217306). 

Regarding claim 1, Sai discloses in figure 2 a temperature sensing method in 
which pulses of optical radiation (column 8, lines 41-43) are launched by a laser (4) into 
an optical fibre (3) and optical radiation backscattered from the fibre is detected (column 
8, lines 55-57), the method comprising passing the backscattered radiation through a 
single optical filter (6) (column 8, lines 58-60) whereby a first signal is recorded at the 
anti-Stokes Raman wavelength from a signal launched by the laser in a laser mode and 
a second signal is recorded at the Rayleigh wavelength from a signal launched by the 
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laser (column 8, line 66- column 9, line 20), and a comparison is made of the two 
signals to provide an indication of temperature (column 10, lines 12-20). 

Regarding claim 13, Sai discloses in figure 2 a distributed temperature sensor 
comprising a laser (4) adapted to launch pulses of optical radiation (column 8, lines 41- 
43) into an optical fibre (3) arranged to be located in thermal contact with an object (1) 
(column 8, lines 33-34), and a single optical filter (6) to detect optical radiation 
backscattered from the fibre (column 8, lines 58-60). 

Regarding claims 1 and 13, Sai does not disclose that the laser is a laser diode. 

Wada discloses a temperature distribution analyzer using an optical fibre wherein 
a laser diode is used to generate pulsed light (column 3, lines 18-20). Therefore it 
would have been obvious to a person having ordinary skill in the art at the time that the 
invention was made to use a laser diode as taught by Wada as the light source 
disclosed by Sai in order to provide a high intensity light at high efficiency for more 
accurate temperature measurement results. 

Regarding claim 2, Sai discloses that the comparison produces the quotient of 
the anti-Stokes Raman wavelength divided by the Rayleigh wavelength (column 6, lines 
60-61). 

4. Claims 3 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sai (US 5765948) in view of Wada (US 5217306) as applied to claims 1, 2, and 13 
above, and further in view of Alsmeyer et al (US 5638172). 
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Regarding claims 3 and 14, Sai and Wada disclose the temperature sensing 
method as stated above in paragraph 3. Sai and Wada do not discloses a 
photomultiplier tube to count photons passing through the single optical filter. 

Alsmeyer et al discloses that a common method of observing photons is with a 
photomultiplier tube (column 7, lines 4-8). Therefore it would have been obvious to a 
person having ordinary skill in the art at the time that the invention was made to utilize a 
photomultiplier tube as taught by Alsmeyer as the photodetector disclosed by Sai in 
order to ensure that the apparatus is capable of measuring low levels of radiation to 
accurately count photons passing through the optical filter. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sai (US 
5765948) in view of Wada (US 5217306) in view of Alsmeyer et al (US 5820265) as 
applied to claims 3 and 14 above, and further in view of Kleinerman (US 5820265). 

Regarding claim 4, Sai, Wada, and Alsmeyer et al disclose the temperature 
sensing method according to claim 3 as state above in paragraph 4. Sai, Wada, and 
Alsmeyer et al do not disclose that the arrival time of the signals allows identification of 
the position of that temperature along the length of the optical fibre cable. 

Kleinerman discloses an optical system for sensing temperature and thermal 
infrared radiation wherein the time of the arrival of the signals allows identification of the 
position of that temperature along the length of the optical cable (column 7, lines 2-6). 
Therefore it would have been obvious to a person having ordinary skill in the art at the 
time that the invention was made to use the time of arrival of the signals at the 
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photodetector/photomultiplier tube disclosed by Sai, Wada, and Alsmeyer et al to 
identify the position of the sensed temperature along the length of an optical cable as 
taught by Kleinerman in order to sense multiple temperatures at different points along 
an optical cable. 

6. Claims 5, 6, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sai (US 5765948) in view of Wada (US 5217306) in view of Alsmeyer et al (US 
5820265) in view of Kleinerman (US 5820265) as applied to claim 4 above, and further 
in view of Ozawa et al (US 51 13277). 

Regarding claims 5, 6 and 15, Sai, Wada, Alsmeyer et al, and Kleinerman 
disclose the temperature sensing method according to claim 4 wherein the laser diode, 
optical filter, and photomultiplier tube are couples to the optical fibre via connectors (see 
Sai figure 2) as stated above in paragraph 5. Sai, Wada, Alsmeyer et al, and 
Kleinerman do not disclose at least one temperature sensor positioned downstream of 
the connectors to correct error signals emanating from the connectors. 

Ozawa et al discloses a fiber optic distributed temperature sensor system 
wherein a thermistor or thermocouple is used to measure the temperature of the 
measuring system. Therefore it would have been obvious to a person having ordinary 
skill in the art at the time that the invention was made to use a thermistor or 
thermocouple as taught by Ozawa et al to observe the temperature of the system and 
potential errors along the connectors disclosed by Sai, Wada, Alsmeyer et al, and 
Kleinerman in order to prevent any connectors from overheating which could damage 
the sensor system and/or cause errors in the results. 
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Conclusion 



7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Fredin etal (US 2003/0021528), Hartog (US 5592282), Hartog 
et al (US 4823166), and Ozawa et al (US 5113277). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Megann E. Vaughn whose telephone number is 571- , 
272-8927. The examiner can normally be reached on 8 am- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571 -272-1 000^ 
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